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(54) COMMUNICATION SYSTEM EMPLOYING OFDM SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a communication system 
adopting the OFDM system where a reception characteristics of a 
receiver side is not largely deteriorated even on the occurrence of 
a Doppler shift in a transmitted signal due to movement of a mobile 
station. 

SOLUTION: In the communication system that makes 
communication adopting the OFDM system between an on-road 
station 1 and the mobile station 2, the mobile station 2 transmits 
control information for the communication to the on-road station 1 
while decreasing the number of subcarriers of an OFDM signal as 
the moving speed gets higher. In the case of communication of the 
OFDM signal between the mobile station 1 and the on-load station 
2, the number of subcarriers of the OFDM signal is decreased as 
the mobile speed gets higher. Thus, even on the occurrence of a 
Doppler shift between the mobile station 1 and the on-load station 
2 due to the movement of the mobile station 2, the reception 
characteristics at the receiver side is not drastically deteriorated. 
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[ m^m 2 ] mm^wjMmtfi-x * t, » ta; pr le o f d m 

i' O F D Mmn<DD- 1- y T^IST^SC*^ t) {c5Sit ^ 
A. 

[ 5 ] mm^mm&^i^ fButeo f d m 
m-^<DmmBM\y- h ^<gT§if-c«uiea«%tf ^ c t 

siriB^iii^cD^aiiaafcfBo. mis^&mmi)i:K^i.^i,3: 
©tcLTB?riBa«*tT5 c i*ijt®i-r&a<t'>;^7" 

A. 

[gt*3i 7 ] WiE^«iag3&i:*c#t,>ai'SSriao F D M 
<i-^©it#Bei^ u- h s^BTS •a-cftriaafi^tf ^ c i 
*#m<bT-£.ft*^6 {cia*scDam'>xf A„ 

Ci»*:fl8 ] n^m 1 fcietgcoami^x-f Atcfflt^s 

i. 

[it*S9] ffS?:il2K:ie4S©a«i^;^r-A(cfflt,:.^ 

0 > Btif aSS&aS*5:A; # I ^ (5 i- o F D Mm-^©1^ + 
y Tl^?:r^JS: < L/ *>-OBuiB O F D Mff -^©IffBejM U - 

h 4ffiT5 •^^••CH^flaaft%^f ^ /cJb©*ij®t»$R*prfa@ 
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^s^cca^-T'S i i *>{c. ifie+ + y rigtfc j;o-mriaif 
m^m 1 0 ] is*^3 4ciai8©a<ii^x-f- Atcfflti 

10 StnBi^ttjig[J&i:'!:irt»Si'OFDMft#©1fr^+ + 

yr^?:ii>^c< urB«iaa<i?:tf^/cs>©$(jiaiif#g*ir 
^5£^{caa-r€.<i:<i:4>«:. Hifia^!iiijts*5:^tc^a 

t'OFDM<B#©t^::^'<'f yTlK*4>Ja< *iOBira 
OF DM«-^©««ejMU- h*-5£«:urt?ffBHS^ 

i -r -sw^JS 7 {cga4S©^s6^. 

[if 1 1 ] B»*^ 4 tCBBtS©am'>;^ A (Cffl t> 
20 <b. 

f«fa^«ij$s«ia^©tc J: o r $ ti/c^ttisgK 
D> MiB^iWiaj&J^^^t^aioFDMm-^©-^-^^** 
'jT^ij^^mt) K:?^c^fe©(c L-CHJiaaft^tf ^/c 

«)©SlHaifS$8€: WiB@^«:a^-r -5 i i (C. fffBI*- 

1 2 ] it*3S5 «:iBil©afti^;^-f Atcfflt,* 

30 •s^s()®-c*r>r. 

Miaa^^ iaM^tf ^ /c*©jiim*©*j ct 

miia^Sii^Ki^m^SK: J: -^T^ttiSti/c^ItijIffiictS 
C « 8S[^^KijSS*3 A ^ t » « £■ O F D M«-^©-9- 7*+ 1- 
y T^iSi:SrSC4^D K:?Sj(,»«>©{c LJ&ioifr^OF DMfi 

-^©tPRe^u- h =&igT3-H-CBijfaaft^?f ^/c«?)© 
$)jsitf«^rffria@s^{caa-r*<!;i*>fc. H>ria-y-p'=f 
1- y T^ii3:^fej;cxB5ia««e3iiu- h (ciscrHirffi 

1 3 ] if*«6 {ciat8©a«->;^5"AK;ffl(,^ 
50 fe©*ijfflit»«?:t«fa@s««:a^-r^i<i:4>tc. HiriB^ 
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l!lffi!^W)iiS*J:A:trc»«i'OFDM«#©^DiTiE lo 

-cmfH*ij«B)t«8*BuiB@^^(ca»-r ■set i -r 
[if«^ 1 6 ] m^&mmmi<cmm&m-cmmBM-c 20 

MtBsm? nfc*ijfflit»^{c»-:j < Bfliao f d mm-^©-!*- 

[f«jj?« 1 8 ] it^9 {Cia«©i^«l^ti»l«:ff ^ 

BoiB^$nfc$ijtait»$R{ca-:Jt,>Tmffao f dm«-^© 

fcci^&ii^mi-r^H^o 40 
[ 1 9 ] it*^ 1 0 ic^imommm iafiJ&tf 

Mi2j^«i« t fflft^tf ^ fc2&©^fi#|g*s J: u«^fi#® 

i, 

HyieiiM3n/-c$ijfflJtffB{c»':5Cirs«tao f dmii-^© 
[ mmM 2 0 ) n^m 1 1 (ciBig©^«i« i mm^n 



4^^2 00 2-9 7 34 
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Butaaim s n/c*)j®nf fBtca-:? < tuta o f d Mm^<D^ 
f 'J T^ii:^(cjSD-cMia3*fi#m*icto'/* fc 

[f«*^ 2 1 ] !»*]« 1 2 K:iBis©i^tt© iam«^^f 
mriaiMft 3 n/c*lI^aJ^f iSfcs^t^TOTiao F DMfi-^© 

[ it*3B 2 2 ] it*3« 1 3 tcf B«©^Sb^ i am^rtf 

Mi ainm 3 tifcmmmmcmrf < sjia o f d Mft-^©^ 
OiXiE^-^fbu- h {ct&otrsuiajUfi^mfccfco'/s/c 

2 3 ] 1 4 «:iat8©^a«j^ iam^tf 

BJia3lHt3nfc$iJ®tt#gtca-:Ji»rwtiBO F DMM-^© 
KOiTiE##ftU- l'*sJ:ZJfmm.BMly~ KcjSCfcS 
fiMS^tf -5 J; -5 tc H«iaS(i*©**iJap-r **0«8i*S<b 

[i*5ft:a2 4 ] it*:« 1 (cfetg©ami^;^-rA(cflat,i 

mrtas^e^ ia«%tf ^5 fc»©jii«#e*j j: ofsm^^s 

D. H9ia^ttaS**:^^l<^«i'OFDMm#©1^::'+i' 
y T^^'J>rj: < 1/ t:|«iaH5g»«:3^^fctf ^ J: -5 tcmfia 

Hifte^sti^ *^ 6 iifi 3 *a/c o F D Mff-^fc^-^t, * r iria 
s«iaJi^snfciJ-^+i' y TiSttciSD-cfrfBOF DMM 
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ofcmm:^^mnm^ taft^ff 5 j: 5 {cB?riffiii« 

[11^2 8 ] ft*^2 7 {CiBt!|©^«I^4a(t*tf 
[000 u 

raiTo F DM:^r^4ffi(,»-caft*ff ^aM'>^f-A*jj: 

[0002] 

Cfie*<D^^j5*jJ:D£»|§*i«?^UJ:^i-r-5^S] DS 
RC (Dedicated Short-Range Coctinunication)fCfct/i 
"C, OF DMCOrthogonal Frequency Division Multipl 
e)cing):&S*fflt>t:. ^«l^ilS±^i©IBI®aM*tf 

[0003] c<Dm-^. ^«^*5^«|-r S i , )im»J*> 

^mm^^mmcv -jzf^-t^y hi)^^^, ofdm 
[0004] :^m^it±^mmicm^tch<D-v. mmm 

[0005] 

[sjs4)B{?i-r-sfcJt)0^ig] ±sim6^^mfS.-r^tc 
o F D M:^^<&ffli,»Ta«*tf ^ a{t i^;^ f- A(c*3t,=> 
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[ 0 o o 6 ] c(Dj^^ ic^mmo^mmmii^iz^ 

10 [0007] C©**^, n7m2 (ClB«©^W©J: 5 

tc. ^«)as*^;*c#t»ai'OFDMm-^©t»$8ei*u- 
h «:iST s -a-caft^tf ^ K*\ ii^Ji s (cibi^©^^ 
©j:5tc, OF DM«-^©m«esiu-h*— meteor 
am*tf5c<t*s-c#s. 

[0008] if*:* 4 (ciaig©^i9-c«, a^e^ii^sj) 

^©rarO F DM:^^*ffil»Tffl««rlf ^a(I->X7"A 

(Ji'OF DMm-^©-9-:/+ -r V T^iSI:^*^»3 tCSSt,* 

20 [ 0 0 0 9 ] c ©^B^©J: 5 {c^tt^©^«ij$S*s:*:# 

i»4>©fc-r^ci{cj:-,rfc. #Ki^©=^S&{cj:f3@^ 
»i©rat?tfeD S F y -^y-l^V h {C*f UTSflfBiJ-C© 
Sfi!|f14?r A# < sl&<t S -B-J&l » J: -5 T -5 C i J&s-e # -5 „ 
[0010] C©ti^, i»*3B5 «:§BtS©l6i«©J: 5 
(C . ^SiiaS*i7^fr C > « i' O F D M«-^©tS«e^ U - 

[0 0 1 1 ] ft*3«6{C^«t©^BJ-CW. S^ii^Sft 

^©la-co F D M:)^s*fflt.>r am^rtf ^ aftv':^ f - a 

30 {c*5i:.r, ^«)M©^S{i3imc:f£;c, i^Wljiffi*^;^^? 
Si'OF DM«-^^OiIjE#-^{bb- h^^O tC^Ci 
4>©{C L T a<i*tf ^ C i i U -Cl» 4 . 
[0012] CO»B^©cfc ^K:i^!ft^©^«(jtS;55At 
VHSiOF DMm#©^tllTiEff#{bb- h*^«3(c?^ 

i,»*>©4c-r^ci(cj;-pr4>. j»»m<D^mcj:i)m^ 

Sffi^^T^^ < ^-f b S-lf i^cl > cfc ^ f -5. C <!: 3&5t? ^ -S , 
[0013] C©«#> ff*«7 tCiBl8©^ig©J: ^ 
^«iaK*5:*:*lHi:i'OFDM«#©ti?|ReSlU- 

40 H^ffiTS-a-raM^rtf 5©*5i(TSi/t». 

[0014] tj:l^ VI 6. *sJ;i>-2 4fCiafg© 

[ 0 0 1 5 ] $/c, IS*^ 1 7 i&l^U 2 3 . *ictO'2 5 

{cgatg©i%Bj-cti, ±iaLfca<8i^;^ T-Accmi,* 

[0016] itc. n^zeacm&amm'Cit. 
^<!:^«(^©fflr o F DM:^?rfflii-caff ^am 

50 -Cam^ff ^Ci^riftiiiL'-CC^So 
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[0017] c©«e8ccj:o-c*>^tt©<D^abicj:«3@ 

-So 

[0018] ii*«2 7.28 {Cie|g©^Bjr«. IS* 
[00 19] 

i^m(Dmm(DBm] (mimmmm m i (c. ^jc^B^ 

©ffiT>■f•:^2 1*«*S. 
[0020] i^SI>^2 ^«l«:©^«)jSS«r^tH-rS 
(^Sitf. m)Si2>-J>-*sJ:af^©«ifflia 

ms. (mm&mm tca-zJc^-c. a2fc^-ri^:/=^=+'j 
ri^^« < V :f<Dmvmmm 2 (ciett 3 n-ci,>.2, > 

iP 6 . 1 i ©a<i(CfiJfflT -S O F D Mfi-^©-!^ 20 

[ 0 0 2 1 ] 2 jOi^ttjiK V k m/h -C 

I (02©M-C» 1=3) ffl©>'^•^^->3&i6^3e•r 

*sVi,^V<V,, ©ittt. 1»-:/=^^fy 

r^€rN« «Ni) it-. i^i6iiESV*JV,,^V (itS 

©<b#«, -y-^+f uti^^Nh (<Nm) i-r 30 

[0022] ca^mMmm-vit. ';r^»2 © 
-<#«©l^*>6jitR3iaSo m::kV-zf=^^<jrmiNma 

x©<!:*©1f|gejiU— h^FnmaxiU/ci^. -y-:/* 
1- VT^ldSNmax/atC^C-Sitflfte^U- hifiF nmax 

/2{c®T-r'SJ:^(c-r-s„ c©i*©iJ-:/=*=i' yr© 

^—^is^icmm-r^yj^^^'^, Cmctb. Nmax/ 
4©<!;#{C»32jcjB#{CfiJffi-r-SCii&4, 40 
[ 0 0 2 3 ] S 3 CC. #tt«2 *igg±^ 1 <fcaft*sr# 
SJ; ^{c^c^/t^I©^Sft«2 i8S±^ 1 <b©afi5f-r 5 

[0024] ^mm 2 *j j:afBS±» 1 i fe-en-eniint 

5. 

[0025] ^S6^ 2 ±iB© cfc ^ (C Ut:9«£3=h,fc 
iEfiStCSWIR-^/cCi^ACKiL/TiS^^-S. SlJISIf 50 
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IB. ACK«. mi^m(07'--^ (DATA) (Ctt^T/jN 
gfi©«>©-C&-5©r. *fl«ip«$8, ACK*jSlffr-5« 
^. -y-y+i- UT|^<bUr««4)il»5:ii4>© (0!|>t«. 

:t»i&ib© 1/2) l^-t^^+i-VT^gl 

ib-c«ft^*iW^c<t'«:!S(,»^S3:^ BPS 

K) ^rffll^-Sct^tc. i^Sb^2<blte±^l©ra-C^S)m 

[0026] yctc. ^mmzit. m±m i ic9cicmMb 

#-CAS«©f=-df (DATA) ^r^tWr-So iS±^ 1 

[ 0 0 2 7 ] El 4 ^mm2 <ommwmfS.^7jk-r. c 

2 0 2-Cif^-^^l:0. ■7^;b'>yg|52 0 3-ctJ--;^+i' yr 
^^€:tfi.^. '>yTJ^/>'^•v^>'^^s (s/p^ 
§) 2 0 4■c>'^•^^J^^i-^^c^^o. i fft (iEiSii 

7-yi^gS) SP2 0 e-C I FFT*!ia*m». 

JU/i^ y T ( P/ S ^j^^) 2 0 7 -cs^ y T 
M-^K^^u. K-r>;f-^^*.'^ (G I ) f^iragp2 0 

[0028] =3>hn-7 (tijiai^m) 2 0 itt. mm 

1^ffl*©*i6©»iiS1f«?:»K:. E2(c^Tlf:^=^^i' 
h©$lJtait»IR*#^S2 0 2*5j:?>*-7 -j f>i'gl52 0 3 

{csmiL-cssi^iccjiiftsii-s, c<Dmmmm(Dmm 

fcJ;of±i3L/cACK'&Slftt- -Stl^fctt. -y-rr+^y 

yT^iiiv^^^BPSKi-rsjc-^K:. ±ieu/t#^g 

2 0 2. V2»b'>d/S152 0 3. S/P^S2 0 4*119: 
[0 02 9 ] *)^c. r3>H3-5 2 0 U*. ^3n/c 

yristtwigej^u- hJca-^JtiroATA^: 
mmnm(>c. ir?#s2 0 2is/p^iS2 0 4i&*ii 

«|-r-5, ?^#S2 0 2». tflRG^U- H?:Fntnax. 
F nmax/ 2. Nmax/4©CiTn*5r^^^^b^^f ^ J: 
4Clf^3nr*iD. =i> ha-52 0 l*s6©m^{Cj; 
•3 . -e© i ©Iffgeill U - hiCtfe D /cf?#fb«:ff 5 » 

s/p^j^2 0 4», •y-7'^^+ yriidSN,© 

•y-T'+i' yTl^*SN«©<i:#«. ^©^:S-©3 2->>3j^' 

;^©>'^•^^^^«■^{cs:lft^. •!^:/+f yTl^*!N,©t 

S^-r-So 3 2 i^^rf^Vl/, 1 6 i'>7K^l^©>'>-7 u;Uffi-^ 
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^Jc^tL-m-^MK: 0 ^r»A-r6 J; -5 or 3 2 

t6?KS§ecfcW-5DATA©jllftfC*Jl,iT«. ^OITiE^f 
■^^bU-h*3/4. •9-^++UT^ill:&^*l 6QA 

[ 0 0 3 0 ] S 5 {C. |®±^ 1 tcfewssmaowiiR* 

M-^tc^*Ul5l»ig|5i 0 1 -Cl^rafcJ: W<S!^©Pl»i55a 

I/. S/P^gl 0 3t?-'A-^UJMl#{C^gSb. FF 10 
T (iSii^-yi^^) gUl 0 4t?FFT«iai/, «fb 

[003 1 ] ^SKbS 1 0 5 Hz U 

gl 0 5*>e►©>'^•^^JHi#*P/S^Sl 0 7K:® 

[0 03 2] fi^o-C. Sfim-^*5»(i#. AC Kff-^ 

aiasp 1 0 9 P/S^j^S 1 0 7 j&^eov- y T;Ki 
#{C)i*u BPS K©:)?^ri^:?'+ 1- 0 rcomm^niK 
m^mi 1 o». MtifriE^^fbu-n/2-ca^* 
tf5. 1 14 mnmi 1 o*>6.©<b# 

* 1 0 8 ©a»?ai;^*=^^ 1- y rjaasu 1 1 1 flwtc^o gi 

Jz-orii^^n/t-y-rz+i- yTi5tr++ yr^raa-r-s 30 
<fc ^ 1- y Tflittisp 1 1 1 ^umt^, 

[0 03 3] */c. ^>:(C^S()^2*>6DATA3&iS^$ 
n/ct#K:W> ^bSl 0 hiPh(Df^=yV)\^^mf''z\y 

0 8 5r/r-br++ yrfflfflgpi 1 1 Vim^^in 
^, ^i-yTaagpi 1 1». ±ieu/i:-y-7'+-i' yr^ 

/co^rffl?^^^*^ yT©«im%tfo) . p/s^tfeg 
1 1 7». i^yT;Ki#K:^L. MiaSPl l 2«. l 

6QAM©:^FSC-c-9-:?'+i'yT©^sm\ «-^i 

1 3W. SDiriEt^^{bU-h3/4-ca-^^tf^. 40 
Ur. 1 3*>6DATAA5Hi;^3n-5. 

=i> hD--7 1 1 4«> DATA^SftOfcCi^TTi^^ 
m-^*5A:f3Sn4i. ACK*^«i«2{Cj^m^4J:^ 
07j^L^Clij||fttS?:$)Jffl)L. -feb^^? 1 0 8©3llfittl;'3 
?rP/S^^l 0 7ffljK:tl30jfe;?.5J;'5(Ci2Ui'ir 1 
0 8 ?:$(J®-r-2>. 

[0 034] C©<fc^{C. ^8&©2*i6«. ma^^ 

DATA?:K±^UC3llML, SS±« 1 (CtJt^r W, |IJ 
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U - h ©ttf8?:S{C DAT A ©S««:1t ^ J: ^ (C 
•53!p6. i^«l^2©i^ai){C<tipgS±® 1 i©ra'CK?»7' 

< ^^bS #^ct> J; ^ -r c i*s-C# 
(IB2||«iJBai) 3ls:»?S©||2||*feJ^JS(C*5W 

ig±^ 1 i^s6^2©afi«ss?&^-ro 
[0 035] ^<jymwemrQ\-i.. ^wimz ^Kise 

•9-:/+ + y Tig(^« (V y -^(om-v^mm 2 {cteit $ 

*>6B±« 1 i©ffl(t{Cfi|ffl-r-SOF DM« 

■^©•yr/'+ -f y Ti^?&m 1 mmiimtmmcm:m'r?>o 

©<!:*©tiNReSIU-h*Fnmaxibyt<!:ir. -y-r/^r 
* yTl^*iNinax/'2> Nmax/4 ©t ^{C *>tt#Re3ll U 
- hASp nmax^^C-SJ;'5^C■r^. c:©j;^fc-rsi;. 

[0036] i^i6S2 <tlS±» 1 i©ia-C. E3 tCnt^ 

J; 5 Ji3i«*?f mmm 2 ©^fi«l. 8§±^ 1 © 
Sfi^»> 07. 0 8©J:'5{c«jdS$n.5. mi 
SlJt^^i ©fB»S|J^CC-5l,>-ciJiB^T-5. 

[ 0 0 3 7 ] c ©iiji?i5fistc*j w 2 ©^imaT 

®7«:m-r<J:5«:. 3>hn-^2 0 1 

m^is:*^ 6 ©m7ist»$R*»fc . m 2 cc^ti^:^+ f y 
ns^a^^^-^-^^^^^ + yriK^^b. •9-:/^-»' yT 
i^©*iRaitff8*??#s 202 icmm o-cB&±m 1 (cai# 

[0 03 8] ttc. 3>hD-^2 0 IW. ^Sn/c 
/P^S2 0 4*3^:0^1 FFTgP2 OOfcJcDfP/S 

$^m2 0 7^mmr^. s/p^^2 0 4 

-9-:/+ + y T?^*SNi©i#». 6 4 J»Ji<;l/©/A- 

^©¥^3•©3 2>'>^^^>'^©>'^•^^-;^^i-^{c^tfeL/. -y-::^ 
=^^1- yTi&*iN„©i€f«. $e>ic^©^^©l 6-» 
;i<.>U©>'N-^ U;Hi-^(C^^-rS. I^«{C, IFFTSP2 
0 6W. -y-r^+fyTl^J&iNLOt^l*, 6 4!j<'^>h 
©IFF TASa^tf t^, -y-:^* i- y Tl^*^N.©<i: * 

3 2 5j<'r> h©i FFma^tfc^ •y-:?'+ + yT 

|»*SN«©it». 1 6!i<'f>H©I FFTtoS€:tf 
5, IBI^KC, P/S^^2 0 7». -9-:/^^ + y T^*! 
Ni©i#». 6 4i^>^Jl/;&5^yT;Hi-^(C^^b. 
■y-:/=t^+ y Tl^3&m,©<!: # 3 2 Sx»i^J^©>'^•7 U 

-ii'^g-^* y r ^i/m#{c^jft L . -y- ^+ 1' y t»*j n „ 

fc\ c©HiSfeJf^,®{cfc-t,ir4>DATA©j^(iw:tjCi-c 
^«3iTiEtf-^bu-h^3/4. -y-y^i^i-yT^iS 

:^FSC*1 6QAMtt--5, 

[0 03 9] $/^c. C©||)}Sfl$S§(C*itt^3§_h^ 1 ©S 
fttirw, a8{c^-rJ:^cc. 3>ho-5ii4«. 
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ntcv^'^^vrmicftic, s/p^gisi03. ff 
TSUI 0 4, mimi o 5 , p/swam 1 1 7 ^fMsu 

/Pi^«10.3. FFTg|J104. ^bjglOS. P 

C©ll6femm*it^-5ai»g(51 1 2W. 1 6QA 

iSDiTiE##^b^-^3/4-C«^?:^f^. 10 
[0040] CODJc^JC, ^«[^2*^6{*. ^W}i&&^ 

— 5£©DATA*i^til«2*»6l«±©l«:ai«3ti. !S 

+ y riS^Sfc D A T A ©sm^tT ^ J: ^ tc b rc^ s 
[004 1 ] */c. c<Dmmm<Di:')f^^-:f^ f y r 

|gt^^'a:< L/. Stf^+f yT®^^*i^l^6*ii-6J: 20 
5{CL;feJS^, tf-^hx^-U-h (BER) *^{C 
•rSCij&i-efr-So 09(C. ^«|^2*S1 8 0 km/h 

-cig;tti/fcis^cr)-9-:/+ + y Tigj{c>it-r €. f »,» h x^ - 

U-h (BER) ©e>a,5 U-^'3>|g**^-r. all® 

3!/- hV>5f-^^^l'F«i<i:^C-52 0 0 O:*-^^ (n s) 
T®i€f. -ecDffiHfctjli-Cti. 2 4t'-:/+ + yrJrO 
t> 1 2-y-:/=^i' yT©:^r*^BER*5MJ(ficfj:t>t:ii-5>. 30 

(^3Siffe0si) HI ofc, :ipi§m<Dm3mm^mcis 

1 i^Bti»2®ii«t«:«*^t- o 
{ 0 0 4 2 ] c (bmrnm-cxt. ^nm 2 » . ^wmr^ 

^SK:j;^-cl^ai3n/c^«ijIK(c«-^*, 01 Ifc^ 
■r-y-::^* f y T^il3:^SJ^5t« ( y •:f<Dm'C^Wsm 2 

F D Mit-^cD-y- i- y T ^ia:^s;*^-r -s o -e^Hit 

i^«»©2*!^«liSKVkm/h-C^«)LTi,^/ci-r 
Si. i^«i«2l3:. yTl3i:9i3£a*ie>. ^Kiii 

sv*5o^v<VLh (iSM^nm (Dt^it. 40 
yT^P:/?^;^ 1 6QAMiL. ^i!iasv*5v,H^v 

=fcQPSKiL. i^«3S@V*SVMh^V (Wii^ttl^) 

1^^^^=+ yT^^:^^*BPSKi-rSo 1 
6QAMJ;0*>QPSK©::^*^^'3(C^< , QPSKJ; 

[0043] Sf/t. ■y-:/+ + y T^iii:^365 1 6 qam 

©i^OlffRfijlb- h^Fnmaxi-rSi. + 
yT^ill:^S;5:QPSK(C-r.2.<!:^lC«1ffg{SllU- h SO 
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*JFninax/2(C<gTL/. t^::^** y T^ia:&SC4BP 
S K tC-r -5 i # tCttttfBGiH U - h *i F n max/ 4 tC<£ 

C0 0 44] i^a()^2<!:SS±^l iOra-C. HStC^-T 

[0045] comtkmmicidVf^^^m 2 commrn-c 
it. 01 2K:^^cfc^tc. =i>hp— 72oitt. mm 

iisi:&^itSfBe^u- h©*iwts«%tgF^2 o 2 cc^ 

[0 04 6] 3>ha-^2 0 i«. i^^ntc 
•y-^+f yT^si:&Si«fgeiiiu- htca-:Ji>rDA 

TA*^M-r-5l?S«C. ^gF#S2 0 2<bv-^fc->i^8P2 0 
3%$IJiai-r-5. -r^* f>i/gi52 0 3». 16 QAM. Q 

PSK. BPSK©c>-m*i-c-9-:7'+f yr^sa^ff -5 

J:5fc«^$nT*i»). =i>hP-^2 0 l3&i6©M-^ 

{cj;t). ^e-©i^©-y-^+i'yr^:esi-c^iS*tf 
[0 047] tfc. c<Dmmmmic^i-f^m±m i ©s 

tSfR^rSmb/ci^JC. ^©^iJtaiM-^tcJcOil^Snfc 
^^-eift/^-f yT©aii*?f5J:^«ilSBi i 2*«I 
tai-r-5. c©Jt^. mm^i i2«. i6qam. qp 
sK. BPSK©ti-rn*^t?miis?:?f ^<fc5tcfligg$n 
r*j«3. =i>ho^^3{P6©<l^K:cfcD. ^(Dt^<D:fj 

*5l^-2.«^l 1 3». ^«3irjE##^bU-+3/4-C 
[0 04 8] C©<fc^{C. ^«i«2*>6.». mmm&=S: 

DATA*5i^«im2*>e.?g±« 1 (CiUMSn. S§_hMl 

(c*$(,iT». ^tceasn/c-f :/+-»'yT^iSi:i5"S;-cD 

J:^{c. 1 6QAMJ:DfeQPSK©:&*s^0(c?S< , 
QPSKcfcO^>BPSK©:;^A5^0{C?®l^:ti?). #«(^ 
2(D^miiC J: «3 ?§±^ 1 1 ©rar K I' 7'^ - i^-y h *i4a 

iS:^^i-r-5ci{cJ:0. S§±M 1 ■r©S®!KFtt*:^t? 
< *Mb3-&!St^<t SC i*5-c^S„ 
(^4ll*Sfl^^) 01 4ic. *^B^©^4|lifeff$g8(cfc 

i> . K±« 1 i 2 ©amt^«*^-r . 

[0049] c©3ijfe?g*i-rw. ^mmzit, ^itias 

•r^ 0 iIiEI^{ b u - h ( ^ :^©J^-e^S(i^ 2 
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ttjISVkm/h-Ci^f6b-C(,>/c<i:t- ^«J^2 
'h*3/4iO. i^«liiSV*SV,H^V<V«H 

-hit. ^n-e*i©+i'yTtcv5»f>i'bri»<is« lo 

ITiEW^I b U- h 3 / 4 <t *) 0 fTiE^?^f b U - h 9 
/I 6©:&3{»^»3K:5St<. ^*)ITiE?f-^bU-h9/l 
6J;0 4>^»)ITiEI^-^{bU-h 1^2<D:f5i)m.K)ic^i,^ 

c»^OiXiE??^ibu- hictjii, 
[005 0] tft. ^DSTiE?*-^fbU-h*i3/4©i 

^bU-l-?:9/l efC-r^Si^tClilffgejlL'- h*5F 
ninax*3/4iC(gTL/. ^»)iIiE«f^{bW- h ^ 1 / 20 
2(C-r-5t#K:»m«fe^U- h*!Fnmax*2/3{C 

[005 1 ] ^Wam 2 <»:g§±^ 1 i©ra-c. 03 iCrnir 

[0052] c(Dmmmi^tci6if ^M^W}m 2 (omimtT 

it. 016tC^TJ:^K. 3>hP-52 0 1«. *a 

^tH^m*^60D:$a]S1t#B?r»tC. 0 1 5CC^-r^«3iT 
lEIf -^<b U - h ^ma^hm Ki ^lEm-^it b - h ^i^ffi 30 

u- htwiiieaiu- ^cD*08Ptf«*^^#S2 0 2(csi 

[005 3 ] */c. =i>Ha-^20 1». ^Stlfc 
^OfTiEtf-^bU- hitf^fiiiU- Kca^^t^TDA 

TA*jiiM-rsi?g{c. ^^S2 0 2 4*o«8i-rs. 

2 0 2«. tffSej^l^- hFnmax> ^f3ITiE?f-^{bU' 
-h3/4tCj;-5##{L t»«{K)IIU-hFninax*3 
/4, ^OfTiE^f^fbU- h9/l 6(CJ:S##^L *J 

b-h i/2tcj:2.^f-^<b<DU-rn*^?:tf ^ J;^'Oc«^ 
§n-C*sO. r3>hP-^2 0 l3&>6O«^iCj:0. ^ 
©l»-rtl3!p-C?^b*tf^, %*J. CCD||*fi?i?-«K*JW 
SDATA©j|im«C*JtiTtt. -y-y+i- 'JTl^^Nii 

[ 0 0 5 4 ] */c. C<Dmimi^l^*Sl.ii>^±M 1 
fit8-c». 01 liCTjk-r^'jic. =i> 1 1 4 

^3t^fc^|^iTiE^f■^^b^- h t\meM\y- h-CW.^ 
^^i^^J:^<>cm^^l 1 35:$iJISPTS. ^cfe. CCO^iS 50 
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ff^SUCfeW-SamSPl l 2«. l 6QAM©:^-rif:/ 

[0 05 5 ] C©J:^tc> ^«)®2*>6«. SKjiiS?: 
»{CLT9i«$nA:^0triE??-^^bU- h ittSie^U 

sEnmt\y-- h tmmSMl^- hVD AT AOm^^'iJ 
l9F#ibU- h 3/4 J; D fe^OfTiEl^bW- h 9/ 1 

6 <D:f3*^m *)im<. m*)iTsEnmt u- h 9 / 1 e j: 

f)i>m*) ifiEnmt u - h 1 / 2 ©:)?*i^ <? ^/c 
d?>. i^«)^2©^«)K:j:«3SS±^l t©ra-CFf 

\-ifimcr>-ch. ^Wim 2 ©i^ttaStciSD :/ 
dri-^jr^myj^t-rtcticjzK). ss±^i-c©sfi 

(ii5iiisji5ss) 01 8CC. :^mm<Dm5mmmmicts 

[0 05 6 ] c©**fejf$«t?«. ^W]m2it. ^mmtc 

$|g4*»e>tt. m 1 ~m4|l!iff$)ffiiP«©*lJiaittf8*s 

««-swr*j^r. GPssm«iK:j;oT«^a3nfc^iSE 
figj)5JS±^i«:?FtL'rHif^j.';TrtK:Ao/ci#) . 

>hn-520 l*>6©fi#tc«-:Ji,»-Cj|l«l$ia4*>e> 

asbe«){c*ijiaiitfR*5iMm3n^. j^^fc. data^® 

[0057] jMft$n:b$(iiaitt^». Miiiia4 <b]im 
6n-2), 0 1 9 (c. 8§±^ 1 ©smts©«fiS«:^-r. !@ 

±« 1 (c^6n/£:*«J«8It»«». $(fiaitr!^Sftilg 1 1 6 

-csfisn-So ^©sfi^n/c^janftfRccs-ij^, ^1 

Jfe}^M©J;^tcif:r=^^-f KTlKitt^aejMU- h©$iJiai 
tilfa*Sjiie>n-5ti^«:W. UTffltiiSIJl 1 1. P/ 
S^KSl I7*«$ij®sn. ^2^?f5^©J;^(ct>-^ 

^10 3. FFTgpi 0 4, ^-fbSl 0 5. P/S^^ 
SI 1 7*s*iJiai$ti. 03||J{i3i^SS©J:5tcif;^+i. 

(c», «iig|5l 1 2*i*iJ®5n. ll4|life?^SI©J:^(c 
^OITiE??-^^bU- h itflSeiilU- h©SlJM»*B*i3i 

6n€>«^{c». «#spi 1 3 3&J*iJtsp3n^. 

[0058] iiSL/cH 1 ~^4||*S?l5^-rtt. ^Kl^ 
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[0059] -trtjif^h. 1 -cii^ mili'JS^e r 
»j^o/cmjiw$g*«fc. 02 {c^i^-r-9-^+ + ri^^ 

mm2t 0m.mK.mmri> o F D Mft-^®-y- y T 

1 1 (c^-r t»-:?'=^^ i- u r^is:^^;^^ ( v y y^m-c 

ntri^i) j!»>6i^tt«2<«:o[)a<i{c*ijffl-rs©ofTjEtf 

[0060] o-C« £:<DllJgff$^fcJ:n«, SS±M 1 
-CW. «atl^2*i6ftlJlI««*Slt^C<-C*>. ^i{l^2 

[006 1 } iiBOfcn 1 sesff^inrw. ^mm 2iph 
■^^^^ *)rw.t\nn^\^--v<mwmm^m±M i 

[00621S22 (a)~(d)(C. i^«l^2©)IHl 

1 i/>jK;l/NfM©«-^jgB^&^-r. ( a ) f y 

TIK* 6 4 4 L/c«^CD?g?^. ( b ) ^+ y TlS 
* 3 2 i Lftm-^<D^B. ( -c ) I' y T tS:* 1 

6 i U/cJ«^i^. ( d ) + y Tm=k 8 i L 

Tl^* 3 2 <t bfc«^{C« 2 o®*!*) jgL?g?^J&i* ^ . 

-y-t/^^i- yriSt^rS iL/c»^K:W8-:)®j^ 
«3iI0jS?K*s*-&. -ecr. C®J:^>5:jgffJ®^S8tt5: 
fJfflTtltf. gg_h«l(C*JCirDATA®-9-:/+-»'yT 

C0063]S23(C, C ©^JlSff^^stcfc W ^miM 1 

®s<t^®ltRS£^^-r. c®^w$?J-cii« ^i-yTJi 
jesi 1 5*5s:w6*a. c®4^f yrJieesi i 5-c«i 
MLfc^ f yT^^ajc^ 1- y TftHiS**iJ® LT. m 

1 ll*6JKJII t DATA ©Sft^aa^rtT "5 J: ^ K b 
[0064] 024 (C. 'Sl-^'JTimmi 1 5®1f^^ 

1- y TfJtf8®?!ia*^f^-ro c®ii)!i^^f», m^mm 
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^rNmax/SiUriiS. SftUfcm^® ^ %0 F DM 

li^^sK-ii'^rtciftJK^sotc^^fju. •en-en*® 

[0 06 5] t-f. !l!m<Dm^l'C$>fc^X. N^Nma 
X. M5:Nmax/2. L*Nmax/2 fT-S (X-f--;;:^! 

15 1), M. LB. im^n'iW^<Dmm^mro c 

<D'ik. *-rM=Nmax/2 (C®J»^. (I)~®®tBH) 
® jg?f$ <b L = N max/ 2 ( C ®J«-^. ® ~®®ffiH ) ® 

10 m«^-r-sj:^tcpfig0®fflH<i*i9f3effl 

2) . >5:C^<i:Ji5£3n.5i*CC». -y-:/ 
yT^?r-e®itf®N (=6 4) tT^, 

[0066] mmBifi^oii^tmi^stii>m^(>ci,t. -y 

N. L. M?:^n^ni/20fii{CU (;^7=--:':/l. 1 5 

3) . •e®4lr®M (Cl®»^. ®~®®»BB) ®?S?^ 
iL (C®i#^, ®~®®ffiH) (D^Bt^iJiML. ffi 
«A5^Lli<!:«l^$n^*^S*>**IJ3£-rS (XX -:; 7* 1 

20 1 5 2) o W?ffi0*i^L/< >5:t»tftlS3n^>i€r(C«. 
■y-y+f yTl»**®i*®N (=3 2) i-r^o 
[0067] MS»J*^^L.l.><!:ji^$n^l«^tC«. 

N. L> M*3e.(c^n-eni/2®fiitcb (:^f--yy 
1153). ±uhfc<Di:mm<Dmm=^n^, co^^ 

[0 0 6 8] 02 5 OC. ^i^yrJi^Sl l 5 4>'^-F 

mi^mwLi^tcm^m-t. of dm 1 5^>jKJi'^rart®« 
#® 5 ^Mowracm-^ccooriBss 115 4 (era 
30 j^^tfrj/cfcoi. ^n(c^< L®»!Pfl®«^*vt»g^ 
Vy -DVm 15 5 rffiM^ri 0 , i^StfiilHlSS 115 6 

r^®*e*ffli*ts. L®*!ra®##®''-?'7-«r 

>'^•'7"^{^i^l l-5 7-C*^aL/> SHO^Sl 1 5 8-Cffl 

Miii®i^>!tffi* L ®wra® m#® -7 - -efd «3 0 -c. 

tBHfii®ite^tffi?:iE«<b-rS. -e®iE«YbU/cm-^?r3 
>-»^• U- 1 1 5 9 -C;^ U J-' 3 ^1/ F iJt^SC. M®S8 
PalOjl^i L®XIP^®m-^®Pa(cfflM3!»^ab 

M©»!rH^O<l^<!:LO»IP^®fl#®KK:^IMj&i 
&-S<!:#(c:{*. r3> hP-^ 1 1 6 OtCTMiL®^* 

40 -en^n i/2k:l.. ±gaiigiai®«ia*iie[tft># 

[0 0 6 9] COJ:5{C-rntf. i^tt^2*>6KJ:Ml 
{C-y-:/^ + y Tl^®*iJliStS«%ji«L/!& < r iJ>8Si:ffl 1 
fflilt?-y->^+f yrl^^^ur. SKtsn/cDATA® 

(•e®ffe®iiJfiji^si) ±iaufcmi^t>i/m6iijt0ss 

(CiJl^ri*. ^tt^2*^?.S§±^l{CDATA?ri*«-r 
-5fc®wmc. 02 6JC7K-rJ;^{c. 8S±«1*^6#S6 
50 ^2{CDATA«rjMm-rS»^^P^«:tT^Ci*sr# 
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-S. C(D«^. l«±®l(CfcW-5iSimtS«:@4. ®7. 
012. 016 CCn^-roi|Sl«CDlffi£i L , SU®*©^ 

infci><o, */c«3>H3-7i 1 4*ijilSft©$«liSP?: 
tf^JS^«cw=i>ho— 7 1 1 4r*-5) 

utcmwmmcMni,^xm4. mi. 012. 01 etc 

^■rcDilgl^tCjtft^iJffll-r-S, ^K)«2JC*jW€> 
^fiia^b. 05. 08, 013. 017. 01 9{C^-r 

>ha-^2 0 liSIJ(CS:W*=>n;fc*^or). *fcl*r3>h 10 
a - 5 2 0 1 *i3iS«©$iJP?rtf ^ W^fc w 3 > h a - 
^2 0 ir^-S) U:J:0. 05. 08. 013. 01 

7. 01 9{c^-r©iPi«{csfi*iHai-r-5. */c. da 

[0 07 0] i^*s. 04. 07. 012. 0 16{Cn^-r 
j||«aK:*Jt>r3>hP-^2 0 1 ?r|^< g|5^2 0 2 ~ 
2 OSs&iilim^lStCffl^b. 05. 08. 013. 01 
7. 01 9fC^-rSft^(C*Ji,»r3> hP-^ 1 14?: 
|^< 95^ 1 0 1 - 1 1 37&iSm*SK:tB^irS. 20 

[ 0 0 7 1 ] ±i2bfciii -m4mMmmit. ^n^n 
yt. »5. nesusj^sccotitrfe. 

to-a- J; r Hitef 5 J: ^ tc U r J: l ^ o 
[0 07 2] *:^B^«. ^ibMo^ibastcr&D 

u- f- ^^^^ c timfKD:f37^^mi^ * J: ^ (c ur 

— >7 h©^*^WtC< <,^1S^l^m.^^^^^Z>h 30 
[0 07 3] *^H§«. ggi:^i«»ffi©PHTrM 

[0 1 ] 4i^B^©^ 1 HJfiJKSItctei^f ^KjbSi^ft^ 

©am«^^^-r0t?^, ^, 

[02] ■t^:?'^f ■JTl^5£«=&S%^0^-C*^. 
[03] jl^tft^iBSiJaioam^-f 5>iJ^*^T0r 

&^>. 40 

[04] :^mM<Dm 1 IIJfi?i^,^«:*jWS^«i)^(Dji«^ 
[05] 1 ||Jfe?^!K{cteWSK±ffl©smt8l 

^EK*^-r0-c*s. 

[0 6] *^JCD^2^Sfe?f$mfcl:f5g§±^ii^tt^ 

©ii{i«,^5:^s-r 0-c * ^ o 
[07] *^<Dii 2 mmmic^vf i>^nmommn 

[08] *«B^©ll 2 HJSfl^^fCfcW SK±a©Sff « 
»JiS«r^r0r*-5>, 50 
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Okm/h-Ci^«jL//ci»^<D-y-:?'+i' U T!8!{C*f-r4 B 
ERCDJ-'JL 5 U-'>3>MII?r7K-r0-C*S. 
[010] 2jcB?a©ll3l|JSfi0m*JW*8S±^i^a(l 
«©ai«t»iJS*jn^0-c* 

[011] i^iz+r >;r^Pt&sc^a*^-riii^r* 
[012] ■^^m<om3mm^^i>c^i-ii>^mm<omm 

[013] :*^Hj©^3||JSJ^l!S{CfcWS|«±^©Sm 

^1i^^n^T0-e&€>. 

[014] :*:^HjcD^4SlJK50g8{c*jlfSiS±^i#» 

s©iimt^tfl8*^-r0trs> 

[015] m^tjsE^n{t\y~ h^a^^rsa-c* 

€>. 

[016] *^W©^4SI*6J^SI{C*5l^S^S&Jl©^m 
««fiR*^t-0-C*?., 

[017] :*:^B^©^4||Sfi0S§{C*j»*8SJ:^©S{i 
^^fiS^^T0r*-5, 

[018] ^m^<ombmm^micisrii^^±Mti»'» 

[019] *l%B^©m5 j|J4i}^S§(c4Bl:f^8S±^©Sii 

^«ifis^^-r0r&s, 

[02 0] :^^mo>mQmm^f&^*5\.fi^±Mi^^n 

[02 1] *BH^©»7^iSff^giK:*Jtt*IIS±^i^SiJ 
[02 2] i^Sj;^©3g|(i«IK:*ji:f SP/S^JfeS*i6a 

3 n-5 o F D M 1 i^>7!^)mfs^<omnm^^ffi-rm-c 

[02 3] *^BJ©m7||jfe0a§{C*JWSKJi«©S<i 

«^(iS?:S^-r0-C$)^, 
[02 4 ] m2 3^<D^^VTm^mo)1f-:^^f VTWL 

[02 5 ] 02 3if©=<^+ •;T«I^S*>'^- Kfl<J(C«|fiS 

U/<:«^©0T?*^„ 

[02 6] ^^mt^iMtomaymm^ ^ iT^Tn 
■r0-c&s, 

l-!§±«. 2 -^8(1^. 1 1 •••?§±^fflT>7-:^. 1 
2•••^K)^fflT>T■:^. 1 0 1 •••imWgP. 10 2-GI 
|^*g|5. 1 0 3-S/P^8l^. 10 4-FFTgp. 1 
Oh-mt^. 10 7 -P/S^^. 108 ••feUi' 

^. io9"«^a5, 1 1 o-m-^n. iii "++y 
rfflmsp. 1 1 2"aiiig|5. 1 1 3-«#g. 1 14- 
3>hu-7. 1 1 s-^fUTiises. iia -ftoap 

tffRSfi^S. 1 1 7 -P/SieiftS. 20 1 -a >h 

2 0 2 - :?9#S. 2 0 3-v-^b'>e^§P. 2 0 
4 -S/P^JfeS. 2 0 6"- I FFTgp. 2 0 7 - •P/ 
s^gm. 2 0 8-GmtiaaJ. 
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